Molecular recognition of tryptophan tRNA by tryptophanyl-tRNA synthetase from Aeropyrum pernix K1.
The identity elements of transfer RNA are the molecular basis for recognition by each cognate aminoacyl-tRNA synthetase. In the archaea system, the tryptophan tRNA identity has not been determined in detail. To investigate the molecular recognition mechanism of tryptophan tRNA by tryptophanyl-tRNA synthetase (TrpRS) from the hyperthermophilic and aerobic archaeon, Aeropyrum pernix K1, various mutant transcripts of tryptophan tRNA prepared by an in vitro transcription system were examined by overexpression of A. pernix TrpRS. Substitution of the discriminator base, A73, impaired tryptophan incorporation activity. Changing the G1-C72 base pair to other base pairs also decreased the aminoacylation activity. Substitutions of anticodon CCA revealed that the C34 and C35 mutants dramatically reduced aminoacylation with tryptophan, but the A36 mutants had the same activity as the wild type. The results indicate that the anticodon nucleotides C34, C35, discriminator base A73 and G1-C72 base pair are major recognition sites for A. pernix TrpRS.